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Introduction
In neonatology, various illness severity scores have been developed during the last two decades with the purpose of predicting mortality and morbidity in neonates. Moreover, the use of scoring systems is mandatory in order to effectively compare performances between neonatal intensive care units (NICUs), in regard to variations in mortality and morbidity between different NICUs. (1, 2) The Clinical Risk Index for Babies (CRIB) score is a risk-adjustment instrument widely used in NICUs. (3) It was developed more than twenty years ago and is based upon six variables. Recently, its appropriateness has been questioned since mortality in NICUs has fallen because of improvement in therapy and monitoring. (4) Furthermore, CRIB includes two potentially questionable parameters: 1) the fraction of inspired oxygen (FiO 2 ), which is not a true physiological measure because it is determined by the care team; and 2) data collectected up to 12 hours after admission, thus potentially introducing early treatment bias. 11(1): In order to overcome these issues, a new, simplified and recalibrated five-item CRIB II score was developed in 2003. (5) The aim of our study was to validate the ability of CRIB II score to predict mortality in neonates born before 32 weeks' gestation in a level 3 NICU setting. This study is the first prospective analysis of CRIB II score in the Croatian neonatal population.
Materials and Methods
This prospective birth cohort study was performed at the tertiary The study population included all live-born neonates of 32 weeks' gestation or less. Exclusion criteria were: 1) less than 23 weeks' gestation;
2) admission to NICU more than 12 hours after delivery; 3) presence of a lethal congenital malformation; 4) death within the first 12 hours of life.Gestational age was calculated based on the first day of the last menstrual period (LMP). In cases where LMP was not known, gestational age was assessed using obstetric ultrasonography. The birth weight was recorded in NICU, immediately after admission, using an electronic scale with a sensitivity of 10 grams. Capillary blood gas analysis was performed in all infants. The body temperature was measured using a digital thermometer with a sensitivity of 0.1° C. The above mentioned parameters were used to calculate the CRIB II score.
The measured outcome was in-hospital mortality. Predicted mortality was compared with observed mortality. A logistic model was used to analyse the prediction of mortality using the CRIB II score on admission.
Discrimination (the ability of the score to correctly predict survival or death) was assessed by calculating the receiver operating characteristic curve (ROC curve) and its associated area under the curve (AUC). An AUC value of 0.5 or less indicates no ability to discriminate, whereas larger values indicate increasing ability. A value of 0.8 is considered SIGNA VITAE 2016; 11 (1): good. (6,7)
Results
One hundred and fifty three infants, which fulfilled the criteria for the study, were admitted to NICU during a 5-year period (males: 84 (55%), females: 69 (45%)).
The average gestational age was 27.68±2.32 weeks (median 28.00, range 23.00-31.00) and average birth weight was 1063.11±369.24 g (median 1040.00, range 390.00-1900.00). The CRIB II score was 9.03±4.28 (median 9.00, range 1.00-19.00). One hundred and nineteen neonates survived (78%) and 34 died (22%).
ROC curve analysis of mortality prediction capability of CRIB II showed that the AUC was 0.9008 (SE 0.0264, 95% CI: 0.84204-0.94317) suggesting that mortality prediction was 90% accurate for all infants (figure 1). Sensitivity was 77% and specificity 88%, respectively. 
Discussion
The main finding emerging from our results is that CRIB II is a reliable tool for mortality prediction in a preterm population, within a level 3 NICU setting, and performs better than gestational age or birth weight. which was only 15%, too few to examine this sub-group separately.
According to Fleisher and co-workers, the properties of a scoring system should be: ˝ (1) ease of use; (2) applicability early in the course of hospitalisation; (3) ability to reproducibly predict mortality, specific morbidities, or cost for various categories of neonates; (4) usefulness for all groups of neonates to be described˝. (8) The ability of a score to differentiate between infants with different outcomes (discrimination) is also important, as good calibration cannot be achieved without good discrimination. (1) The area under this curve indicates the overall discriminatory ability of a scoring system. An ideal test would have an area of 1.0 (no false positive or false negative results), whereas a score no better than chance alone has the value 0.5. A value above 0.8 is often considered as an indicator that the score may be useful in practice. (6, 7) The CRIB score was created to predict mortality for infants born before 32 weeks' gestation and was derived using data from infants admitted to four UK tertiary neonatal units in the period 1988 -1990 . (3) advantage in predicting mortality, as compared to gestational age or birth weight. (10, 11) The ROC curve analysis in our study showed that the AUC was 0.9008 suggesting that mortality prediction was 90% accurate for all infants.
Sensitivity and specificity were 77% and 88% respectively. In the study of Obviously, the prediction capability of CRIB II, as with other scoring systems, depends on the characteristics of the NICU setting. Our study results showed a considerably better prediction capability of CRIB II when compared to gestational age or birth weight.
In a recent study Gooden and co-workers found that in resource-poor neonatal settings, where mortality of VLBW infants is high, there may be no benefit of additional variables and scores other than birth weight, in order to increase the capability of mortality prediction. (12) Greenwood, in a study evaluating CRIB-II as a predictor of moderate to severe functional disability (FD) in very premature infants, concluded that, although CRIB-II improved prediction of mortality, it did not perform better than gestational age or BW in predicting FD. 
Conclusion
The CRIB II scoring system is a useful tool for predicting mortality and morbidity in NICUs, and also a useful tool for evaluating variations in mortality and other outcomes seen between different NICUs. The ability of CRIB II to predict mortality better than birth weight or gestational age depends on the specific neonatal setting and is clearly influenced by the overall level of care and quality of neonatal resources. 
